A generic assay for phosphate-consuming or -releasing enzymes coupled on-line to liquid chromatography for lead finding in natural products.
A generic continuous-flow assay for phosphate-consuming or -releasing enzymes coupled on-line to liquid chromatography (LC) has been developed. Operating the LC-biochemical assay in combination with mass spectrometry allows the fast detection and identification of inhibitors of these enzymes in complex mixtures. The assay is based on the detection of phosphate, released by the on-line continuous-flow enzymatic reaction, using a fluorescent probe. The probe consists of fluorophore-labeled phosphate-binding protein, which shows a strong fluorescence enhancement upon binding to inorganic phosphate. To detect very small changes of the phosphate concentration in a postcolumn enzymatic reaction medium, the enzymatic removal of phosphate impurities from solvents, reagents, and samples was optimized for application in continuous flow. The potential of the phosphate probe is demonstrated by monitoring the enzymatic activity, i.e., the phosphate release, from alkaline phosphatase. The selectivity of the phosphate readout, necessary to distinguish between phosphate containing substrate or product and free inorganic phosphate released after enzymatic conversion, is shown. The applicability of LC coupled to the enzymatic assay using the phosphate readout was demonstrated by detection of tetramisole in a plant extract as inhibitor of alkaline phosphatase. Parallel mass spectrometry allowed the simultaneous confirmation of the identity of the inhibitor.